Ⅰ. Introduction
The pathways of periodontal tissue destruction during the course of destructive periodontal diseases have been fairly well described at the cellular level 1) . According to the current paradigm of infectious etiology, the events associated with tissue destruction could be most briefly summarized as follows:
an external stimulus, usually toxins and antigens from bacteria of the dental biofilm, can exert direct effects on the periodontal tissues, but acts mainly by triggering a complex array of inflammatory and immune reactions that ultimately leads to the loss of supporting apparatus of affected teeth 2) . 1) There is evidence supporting a direct participation of PDL cells on pathologic breakdown of extracellular matrix from both mineralized and non-mineralized periodontal tissues. Chang et al. 3) showed synthesis and secretion of matrix metalloproteinase 2 (MMP-2, type IV collagenase, gelatinase A)
as well as indication of some synthesis of MMP-9 (also a type IV collagenase, gelatinase B) by PDL cells. Domeij et al. 4) also found similar results in gingival fibroblasts, demonstrating increase in secretion of both MMP-1 and MMP-3 by these cells after stimulation with IL-1βâ, TNF-αá and epidermal growth factor (EGF). By using specific pharmacological inhibitors, they also report indirect evidence of the involvement of both tyrosine kinase and p38 MAP kinase on the signaling pathways for the proinflammatory stimuli in these cells.
Collagenase 3 (or MMP-13) is a recently described protein in the MMP family and although type II collagen is the main sub-strate target for this enzyme, it also degrades collagen types I, III and V, which are all major components of cartilage and bone 5) .
In periodontal inflammation, several resident cell types have been shown to immunoreactive to MMP-13, including fibroblasts and macrophages. MMP-13 has been
shown to exist at higher levels in periodontal infected tissues than in healthy control tissues 6) . In peri-implantitis models of bone loss, implants having >3 mm of bone loss had higher levels of MMP-13 from the periimplant fluid at these sites 7) . Thus, MMP-13 expression may be related not only to collagen degradation, but also directly or indirectly to bone resorption. .
Although much attention has focused on the NF-kB pathway of cytokine gene activation, relatively less attention has been spent on p38 MAP kinase which is also involved in inflammation and environmental stress induced signaling 11, 12) . The p38 kinases constitute a distinct MAP Kinase subfamily that plays a role in adaptation, homeostasis, and stress responses. In recent years, the MAP kinase system has been shown to mediate, in part, the actions of proinflammatory cytokines as well as acting a principal mediator of the inflammatory response to LPS in osteoblastic cells 13) . The role of p38 MAP Kinase in MMP-13 gene regulation is becoming more evident 14) , although the mecha- Approximately 2 ㎕ of RT product was used as a template for the polymerase chain reaction (PCR).
The PCR products were checked by 2% agarose gel electrophoresis, stained by ethidium bromide. Semi-quantitative PCR was performed. Semi-quantitative differences of MMP-13 expression were normalized by GAPDH.
mRNA stability Experiments
To determine the relative role of p38 MAP Kinase on IL-1β-induced MMP-13 mRNA stability, the rate of MMP-13 mRNA decay was determined in the presence and absence of the p38 inhibitor, SB203580 (10 μìM).
PDL cells were pre-treated with SB203580 There was no effect on PTH pre-treated cells (Figure 2 ). 
Activation of p38 MAP Kinase was inhibited with treatment with SB203580
Western blot analysis of antibodies indicated that anti-phospho p38 and nonphospho p38 MAP Kinase are activated by IL-1β in PDL cells. Importantly, the p38 inhibitor, SB203580 was able to block IL-1β -induced p38 MAP Kinase (Figure 7 ).
Ⅳ. Discussion
Proinflammatory cytokine production in periodontal disease, as well as other chronic inflammatory bone diseases, such as rheumatoid arthritis, results in a net bone loss that ultimately negatively affects host function 17) . Complex cytokine networking and cellular cross-talk dictate cellular responses involved in bone remodeling. Several media- .
In fact, there is evidence supporting a direct participation of PDL cells on pathologic breakdown of extracellular matrix from both mineralized and non-mineralized periodontal tissues 15, 19) . 14, 20, 21) .
Several studies showed that the synthesis This result is consistent with Mengshol's study 24) that IL-1-induced-MMP-13 expression requied NF-κB, p38 and JNK activation in chondrocytes. In this study, TNF-α was not activate p38 MAP kinase nor ERK. According to Johansson et al 25) , TNF-α stimulation of MMP-13 expression in keratinocytes led to activation of ERK, JNK, p38
activation, but there is also a report 26) that Ⅵ. References 
